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ABSTRACT : ' 

Ttis manual is designed to assi'st regjilatory pest, 
control applicator^ to meet the requirements of th^ Michigan 
•Department pt AgfJ^cillture foif certification. The fuide discusses: (1) 
Factors' influencing introduction and spread of.pest^^and their / 
population dynamics; (2)l Methods and teohniques used to suppress, 
control, or feradicate pests of regulatory significance; (3) Examples 
xrf regulated pests; (4) Salfe use of pesticides in 'regulatory 
programs; '^nd (5) EmergenW~t)rocedures and special^pplication 
equipment. A listof^^^^Japnelp questions and instructions if or 
completing the qttes^ionjW&re presented at the end of each section * 
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* SAFE, EFFECTIVE USE OF PESTICIDES 

A MIANUAL FOR COMM^IAL APPLICATORS 



;This memual is intended to assist regulatory officials prepare for 
certification under the Michigan Pesticide Control Act of 19*76 . The manual 
was prepared by Mr. Robert Mesecher* of the Plant Ii^dustry Division, Michigan 
Department of Agriculture. ^ . ^ . 

• A list of self-help questidns and instructions for completing thd que's- • 
tions ajie at the end of each section. . If you encounter difficulties in 
using the manual , , please consult your' county agricultural extension agent 
or representative of the Michigan Department of -Agriculture for assistance. 

Some suggq^stions on studying the manual are: - ■ 

1. • Find 'a ,place and time for study where you will ndt be disturbed^ 

2. Read the entire manual tlirough once to understand^ the scope and form of / 
presentation of the material. 

3. Then srudy one section of the manual at a time. You may want t6 

^ underline important ■ points the manual or take written notes as you/ 
study .the section. • ,y 
4* Ajiswer, in vrriting, ^the self-help questions ar the end of each secj^lon. 
/Instructions on nov; to -use the self-help questions in your study**^a:re * 
included with the questions. These questions are intended to ai<3 
you in your study and to help you evaluate your Knowledge of the 
/ subject^. As such, .they are. an important part of your study. O 
5. \. Reread the ' entire manual qnce. again when you have finished studying all 
^ /of its nine sections. Review with care. any sections that you' feel yoii 
do not fully und^rstar^. ■ " 

-This manual xs' intended to help you use pesticides effectively and .safely 
when they -are needed. We Jiope that ^you will review^ it occasionally to keep 
the material fresh in your mind. ' " * 



-This infi6rmatiqn' is for educational purposes only. RefereTice to comiiv^rcTk2 
products cr trade names doe$ not imply^ disq^riminaticn' or indorsem^ent by 
th§" Copper at ive Extension Service. .Cooperative Extension Sej^ice Programs 
are open to all without regard to ra'be, color, creed ,. or national origin* 
Issued in. furtherance' of cooperative extension work in agrj-cultyre and 
home econcnics, acts of May S , and June 30j 1914, in cooperatibn with the. ^• 
U. ^. Department of Agriculture. Gordon 2. Guyer, • Director , Cooperative 
Jix tens ion 'Service, Michigan State Universlrb^, E.. Lansing, .MI' 48824 
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^ • PREFACE 



The objective of regulatoiTy pest control is to prevent^ the introduction 



and/,or .sprea^^f pests .and diseases through the -japplication of suppression,. 

control, and eradication pest'^control methods ir<. The obi ective^ is achieved »• 

through limiftng movement of commotiities and materials and the . treatment^ 0,f 
'. ^ ■' / ' • ■ / «=. ■ ^ ' 

., coinmodities , materials and the environment for the purpose ^)f preventing^ the 

establishment of pests and. diseases where they have not been previously' 

e^tgb^ished. An organism -can^ become a regulated p^t when for example, it 

* inferferes wi:th health, comfort, leisure, aesthetic satisfaction-, recreation, 

stability .of existing biological sysfcems^;' arid, agricultural and'materi^l 

producti^on. Organisms which may be considered- pests include insects , fungi, 

weeds and other organisma as defined in the Federal Insecticide, Fungicide, 

■ \ • • • • . ^ s ; ■■■■ ^ ,. . . - / 

and Rodentiti'de Act (FIFRA) , as amended. . . / * 

.Regulatd^ pest control* measures include, but ar^S* not "TTiuited to, the 

1 • i, ' " • ' • ' ' 

• following fundamental prerequisites: * (1) the p^t offers an actual andJ 

. expected :.tiirGat; ^^t^ no substitute^acKion, les^ disruptive of normal"^ trade, 

availably; (3) the objective must be reasonab-ly attainable and (4) thet* 

■ - ^ . * • * < ■ . * ■ 

•eiconqmic jgains outweigh the costs ""of ,application of control measures. Pract/Lces 

r . ,\ , \. ' ' . ■ ■ . "'/^ , ^ ' / 

'of regulatory pest control are changing constantly through technological | 



advances and through ^chang'e^ in legislation^ 



.V ^ Introduction ^ ^ . 

•■ ■ ■ ■ ;^ . ■ ■ „ 

- Federal pesticide regulations set general ^nd speqiTfic standa:rd,s for 



regulatory pest control ^a^plicator^ that^ou must meet before you 



can apply 



restricted use pesticides, Tbi^ guide . contains the basic information to 



r 



assist you'in meeting the specific starrdards of category* 9, regulatory pest 
control. It confcaifi^-vs:the dnfprmation you need to know to' meet tfe^minimum 
specific standards by Federal regulations for certif ication, . 

This guide ^ill discuss: ^ - V.' ^ 

^ ' - factors influencing introduction and sp^read.of pests and , i 

■ ^ \ " . / ' ' . • ^ ^ ' 

iorKd^ 



theiiJ^populatiorKdynamic^ ; 
• - methods and techni^es use"ci t^o suppress, coAtj^ol, ^ol 
*• eradicate pests of regulatory significance; 

- example^ of regulated pests; 

*■ > ^ 

- safe-use of pesticides * in -^^^ulatory programs; 

^""^ J * . 

; ^ " — 

- emergency procedures and^ special application equipment. 



ThBv-dhformation needed to meet the general pesticide ap0»i^cator standards 

icluded iii the guide "A^ly P€ 
\ 

Api51icators" . ^ \ ^ 



is included iii the guide "Apply PsSo^ides Correictly- A Guide For Commercial 



V 



r • 




r\ ■ 
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•■ ' - CHAPtB^ I . ' •■ 

..^ " . ^ . , •■ . ' • r . ;., , • 

> . . STATUTORY AUTHQRITtfes FOR THE PROTECTION ' ' ' • 
\^ OF PLANTS, ANIMALS AND PLANT AND A:NrMAL PRODUCTS 

One of the principal reasons for the spread of pests and diseases 
shipped* througHout the world is irtadequate gl^^trol of 'such pests in the" 
y country of origin. .^Re^jtrtaxioris cannot prevent, though they may 'hinder or - * 
delay J the spread of pests to' new territories. Adequatp con'trol of pests in 
countries of origin is the best safeguard against their spread to other ^ 
countries, .including the United States.' Although this principle is widely ' 
accepted, the practical, applic^ation is very slow. In the ip|fc^antime", we -niu$t' 

^continue to depend on laws and regulations to protect against dutside^ pests 

' ^ ^ ' - ' ■ N 

atrd to control pests within our *boi^ders ^ 

■ ■ ' ' . • ' ' ' " ^ 

^ The existence and -responsibilities of Federal regulatory rprogram^are 

provided, for by 'congressional acts, and by delegations made by t:|ie Secretary 

•of Agriculture.' -The acts provide the Secretary o/ Agriculture wlpth authority 

to: (1) estabjLish restrictive and prohibi^tdry quarar^ines and regulaCjLons ► 

/ ' . ' . ^ . 

against imports likely tO' be the' means' ^of introducing pests not knoxm to- be , 

present, or widely distributed in the Unitj^ States; (2) establish' quarantine's • ' 

and ^regulations to carry out coojierative Federal-State-Mexican fsuppression, 

control, or e'^adication measures against designate<l pesi« Which become' established 

in the* United States or Mexigo;^ and (3) 'provide export certification of doufesitc 

' * . ^ ^ ^' ' ■ ■ ' ' 0- ^ ' . 

pi;oducts when requestfejd by i^iterested sshippers and parties; - . . 

'f' • ' •" ^ • . V" ' 

The acts, and regulations ba^ed on them, provide 'the foundation fpr a ^ ' 

flexi]Dle bug ef fectiifve program for protecting the country against? foreign pes tS-V 

.■■ V ■ ■ r^, ; •• ^ - " . ■ ■ 

Under the. acts, the USDA has broad, .authority ^to take appropriate measures against ^ 

'threatening pests-^and to iSpromulgSl;e or^j/nodif^r, existing regulations whenever- ♦ • 

* i ' ' » ■ " ' ■ ■ , 

necessary. . ^ rj, - ^ ( 



ar pest regijilatoi 



Most states have- similar ' pest regijilatory authority*, but" due to \^ide 
variation among the ^states, local plant* and animal regulatory Q.ff-icials 
shauld/be ccmtacted. ,i ^ ' - V 



alXSt 



A., • FederalXSt;ate Quarantine Regulations / • - . ' * 

» • . • . " '* ■•■'■■■''.»' 

A listing of ^11 plant and .^nimal pestS presently under Federal/State 

quarantine regulations 'would be of, little use to persons using this manual. 

^ 

More than 1, 300 species "of foreign insects and diseases are considered to b'e 

a significant threat to U. S. agricultural resources. ^ . . - ^ 

. Also iticluded under Federal/State quarantine regulations a?re the various 

plant and anima"! pests already established in certain sections of the U. S. 

Although this list of pests is much smaller, it would" be of ilttlS^value to / 

discuss -each species. Anyone wishing detailey information about the, regulated ^ 

pests,, li'fecycles , distribution, methods' of' con'tp^'l and otffief pertinent' / 

' • . y . ■ • ■ ■ . 

information is referred tb the Animal and Plant Health Inspection S^rVfce 

. ' ^ ■ ■ - ^ ^ - , '"^H , 

(APHIS) manuals. This i^^^ormation is available to regulatory persc^anel in 

' ■ ■ . : " ■ - - ' ' ' ) ^ ' '■' ■ " . 

an^^^ the APHLS area of fices ^r in tKe regulatory offices of coopdip^ting states. 

.fisted beloV are. 'several examples of the animal and plant pests presently ^ 

Unde^ federal l^egulation. ; The .selection,^^©^ these particular s^eci^^ Jts^'merely 

based upon 'th^diversities in methods of control,* modes df attack,: ^nd'^differences 

in speciation.* ■ v >, ' , / 

■ ■■ ' ' ■;■ ^ /) W'' • 

Golden Nematode ■ \ . ■ / ' ^ << ' . . ' 
— 3 — ^ ■ . ' - • ' / . ^ ■ ■ 

The golden -nematode is one of tJi^world*s most, damaging pests- pf potatoes. 
It also' damages tomataes an^^ggplants>v^T|iis dys^t forming nematode ^bores in-to ^ 
the roots of 'potatoes and feeds on th^ir juices.. Because ^nemat.Gdes .do not 

' * ' V ^ ' • » 

V / • * ■ ■ 

cause .immediate damage, to the abovegrou^^part of-an infested plant, they often 

<j ^ ■ ' ^ / ' 

- ^ . , \ . v. -5) "■ ^ ' , 

go undetected for years. ^ ' ^ Jf • — . ' 



, .• ..A serious .pest -^n Europe, tfte nematode was first found in the Un<itedr 
' States iA a potato field on, Long Island, New York. USDA* and New York are • > 
Currently disalin^'with a small, isolated infestation in the- jiortfiwSstern 




portion of the state and a^, feV^ infested fields on Long- Island* Although" 

^ contaittted in .these areas .by the State/Federal program of, plant peSt control, . ' 
" , • • - ■ ^. ,^ - ^ \ ■ . ••■ ■ . . I 

-the nematode reipains a threat to this country ^s potato industry. Plant pest • 

(/ ' ■ * - * , ^ * " 

control workers inspefct^ scfl.1 samples cdl-l^t;fid &rom potato fields and potato-, 

grading- station's . Surveys are dbnducted to detect new areas of "infestation • V. 

r ^ . V ' , * . > 

and to determine the l^imits of » knowii- infestations . Soil fumigation, the use ■ 



of nematocides , ^and the development of nematode-resistant potatoes are the^ 
ways ^thatthe golden nematode is 'being controlled. 




Boll W eevil ^ ; - . - , 

.The boll weevil is one of the world^s most destructive inseet pests and 
the ,major pest^f cotton. Estimated losses in cotton, plus cost of the control 

r ' ■ ' ■ . ■ ^' ' 

^rk, are figured in the hundreds of- millions of dollars annually. / 

Native ito Mexffco or Central America, this ins^c^ invaded the. United States 



near Broxrasville, Texas. It spread over cotton-producing areds stretching 

^ ■ ' - ' ■■■ ' 

from the Atlantic seabc^ard to the Texas High Plains. Any ^ new »wes tward spread 
^Vould threaten valuable cot ton-^irodut:ing areas ir^ west Texas , -Arizona, New . 
Mexico, arid California. , ^ - ' , ' . - 

The adult boll weevil hibernates during the w^Lntiar in many kind^ of , protected 

. ^ • ^ f ^ 

places. The adultjs emerge' from hibernatTon during 'the spring- and early sumiQer.:. </i^- 

,x The fenfkle w^vil d,epo|^its eggs in. squares or boll's. Th*e development from 'egg* * ' 

t0 adults takes place within the square or boll. Under ideal conditions,^ five . ^a.. 

I ■ • . , , ./■ . . •, ' . - ; ' ^ \ " " ■ . 

to six genera.tions a year a^re produced in the, major cot ton-pf oducing areas of 

' ' ■ \ ^] . • ■ . ' ■ - ' ■ • ■ 

the United States that are infested with boll weevil. . ^ ' . 
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• Wltchweed • . " V , -. ♦ . - 

^ ... V-:: • ••. • . . — V. . -.. 

Ltchwe^d is a parasitic* plant that attacks the -rop'ts of corn,"*sorghum, 



sugarcane, aita^ sevei?al.:other meloibers of the grass and sedge family. ^This-"^' , ' 
''ped^t was first discovered^.n tfhe ijnited' States in adjoining areas of Tlorth- ^ 
and, South Cairo lina 'in 1956." It; Ijas Been confined to* those two states eVet ' 

*«ince by;^the cooperative Federal/State' control prograjn. it became widespiTead 

. I ■'■ . ,. 

It is estiynated it could cause iso:|.ated losses of^up to 85% in infested crops. 

, . " ' ■■ ' ' ■• 

Witchweed' ro^s the host plants of nutrients and . water, slowing the growth 

of the plant 'and causing, acute symptoms of. drought, even in the presence of 

sufficient moisture, ^orn that is stunted and wilted and^ fails to recover 

following^adequat^ rainfall may be affecfCed by the parasite. Heavy infestation 

* may cause the death of many host plalrftrs^and yi£ld. will be seriously affpct;ed. 

Federalyand State quarantines aare enforced to prevent. the mo^emerit ol 

articles that might spread the pest. Applicsitions of herbicides are made 

each season to k^'p witchweed growth suppriessed. Biometric sqfveys are 

conducted in noninfested araas to detec't any new infestations. ^ 

The newest ^control fecHuique involves injecting ethylene gas below the ' « 
\ • """^ ■ V ' ' ' ^ ■ ' ■ > ' ' , 

--4oil surface. The gas triggers .germinatipn of witchweed seeds^. The witchweed. 

> • . ' " v' - p ' ^ ^- ■ ■ ' > ^ ■ ' ' ■ 

plants are eithe»r^ treated with a herbicide pr die fi;om lack of a hfist. \ \ : \\ • 

if . - . <^ . ■ : * • . r 

Gypsy Moth - '/ V ' ' /\ • V - * * 

. The gyp&y moth is a pest of. fotest gnd ornaipentals tre'es. Damage is caused.. 
,by the cateijsillacLS , ot larvae, "feeding on leaves. Repeateci defoliations can 
kill iMi^dwood trees; some softwood^ c^iibt survive a singly iSefoliatipn. Weakened 

' V ■ ■ " ■ ^' 'V ■ ■ • ■ 

tyrees are subject to sedondary attack by diseases an^ other insects. 



• ' In 1869 ,^ specimerfs were imported from France for experimental purposes 
and Escaped from .a , laboratory at Medfdrd, Massachusetts . For" inany/ years, : 

• ■ • •„ ■ ■ * ^ • '6, . . " - ■ 

^pederal/State^ quarantine ,and, control activities kept the moths . confined * « 

^ ■ ■ " \\\-^-'-,>-:''-'V^^ 

to New. Etjygland, Ne^'York and "Perinsyivahia. ■ / ' 

■ . r ' • . ■ " :.■ ■ / , •' 

•• • ' . -■■ • ■•. ' . . .. • - ■ •■ •■ . ■. ■■ .. • 

Recently -gypsy moth has spread rapidly and .is now established throughout^ 

' much. 'of the- Nptpheaa^t., 'Small, isolated outbreaks- have been . fou^^ 

states , outride th^'NqrXheast/ Re^^ and>ari6bile Homes afe an 

impoftant . channel. , for iong-dlstahce/^spread. . ■ . 



-The presetit coop6i;rative prograiff^ enforcing" Federal/ 

State quarantine, (2) ;coij.trol work a^t infested campgrounds and mobile home'/ 

parks to minimize attificial..spread^ natidnwide^ surveys 'to 'spot Spread^ 

^ •.^'.'••^ ^ ^'-^ •■ ,. / ; ' ■ -^^ • -^'^ ' . ^• 

. promptly into uninfes ted ar^ag, and (4) biological viontrols / 

. 'The gyp^ ^moth develops in ^f^ st-^i^: egg,- llrva (caterpillar) , pupa ' V ' 

* ^ ■ •• ' .■ ' J ^ ' ■ J\ ■ ' - i ' .■ ' • . f ' ' ^ . , ■ \-'\^ 

..(tran^sformatioA^ stage) , add adult (moth)/. "Only^^he larval st^ge is destructive. ;^ 

In.'t^he pregehtly. lnfestf§*;^tates , xater^lH^lars -begin to enter the^.pupal:'^sta^^ 

; in late June, ^ and after a period of 10'*to 14 days , adults emerge. After mating. 

the female deposifrsf eggs on* trees, s tones ,^>b4^dings - and' shadjed^bjectis ^ The ' - 

eggs begin" #b hatch ^3,ext spring- in late April and the pro^ for a/* . Y 

\ period;or two weeks. The caterpillars feed from late ^pril^^ 

Scfewworms w ' - • ^) ^ 

^ Sorewworms. ate the larvae, or ma^gSps,- of the screwworm ,fly . - Tljey are .a 
seri^u^;^pest of warm-lilboded animals—livestock, -pets , wildlife, and >^^n • 
'huma^. . 'Tjney closely resemble Ganmion.br6wfly maggots. ^B^t * dnlike blowfly 
-'nfag^ots — -which feed on carrion " pr^ dead or diseased tissue— screwwarms consume 
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I carrion or aeaa or disease 

X :■■ . ...> 

the. healthy flesh of the warm-blooded ^nimals they Infegt. 



'J ScrewWorm^ . are found in open untreated wpund9. the -female,' fly la;ys\a- * 

. ■ • -.^ ■ , ■ . , ;■, V" ■ ' ' '\r '"k 

DCiass -of .eggs^ on' t^ie edge ,pf a Js^ound. Larvae hatch from these*- eggs and ..burrbw ' j| 

intb the flesh, where 'they feed. Mature larvae drop to the ground arid; pass • 

^through thej^r pupali^stage,^ in.' the soil. ; Later, /usually in about 10 days hut' ; " 

sometimes afe muchT^ 60 days dependingvon the weather, _they emerge from thet 

.|Soil as* flies. Within days the flies mate, and begin ,infesting» iivestqck: 

yith^a new 'generation of screwworms,' ; ' _ 

* ■ '* ^ z \ ' . 

i ' ' '■ " ' ^ i ' r ' '. - • • ' , . * , y ^ ■ / ' 

.■ . / Serewworms seriously injure, maim, or kill infested animals, particularly . . 

■ ' ; A \/' '* :■ ■ '"V ^ y--- 

if wounds are unt;reated and become reinfested. Scr^Yworjn larvae feed qontdriuously • 

• ,' : • * jfr . .... - - 

Piey grow frjDm neatly MQ.r^^ size ^to about one.4iaLjf^lnch in length, ^and in , 

theS^^ae as greatly enlarge the wound. ^ -This destructive parasite was a majOr"^ 
Rest thrib.ughout the sdiathern 'and southwestern states, arid today'is still found - ' 
-in tiexico; Central arid South America and the Greater Antillesi* Islands'. ' 

The destruG^tion caused by' screworms Ijas been greatly reduced' in Jihe United 
States and in .pariis of Mexico, in comparison witft\what it was before th^^c'oo^.e rat ive 
^et^dicat ion., program was initiated using a unique technique. . ^. . 



. Jhe sterile male eradication technique was. first used su'tcessf ully .in a' - - . ' 

• • • ■ Cr-^ - . - V- < ^ ' ' :, ■ ■ . ■ ; ' ' ■ c--' . j: 

pilot project qn rhe Carri^^yean island ' of 'Curacao . It .then was successfully • - 
applied 'in/the southeastem'^^d southwesterii United. States and* in the Virgin^ ■ ^ 

, Is-land^. ^The 'con^^^^^s^ release of sterile flies throughou^ the Unites States- 
Mexicjo borH^r^ area creates a barrier zone ^against migrating screwworm flies that' ; f 

'. plight reinfest the United Stag^es. . /^ 



Now, , the United States andfMexico are extending- screwworm ^eradication efforts 



' soutnwiard'in Mexico.: There, a* new anc} lAore effective. bai;rier zone will be 
establi^hecj^d maintained- — by continuous- sterile fly release — -to protect, the 

■ ' ; . ■■■ \ • . : ■■ ■ ' • ' .... 

North American ct)ntinent against future ^screwworm migrations. 
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'Cattle -Scabies 



Scabies is a contagious skin disease of xaittle. The disease is produced 
wlxen tiny parasitic mites pierc^e the animal^s skin, to feed} ^Discharge • f ronv- 
the mite wpudd oozes onto the surface (j|£'the Jkin.j^d forms scabs or crusts. 
♦At times, the affected, areas also becp^ infected with bacteria. 

Cattle with scabies lick, .rub^ and scratch themselves to relieve intense 
•^itching. They lose weight and condition*' Occasionally, animals die"" from 

' ■ ^ .. ; ■ ■ > /• 

heavy infestations by scabies mites. 

Cattle scabies can be eradicated by treating affected and exposed cattle 
with chemicals that kill the mites. Cooperative Fede^«^l/State eradication, 
programs/ using, such treat;;Bents have elim±RtH:ed c^a^l^-^cabies fromT^arge , 



?ect ions , of Vhe United States, Th^ United States Department ' ofr Agriculture 
^nd. the states pow are cooperating to complete the eradication* of psoriatic 
cattle scabies, . •» 



All cittle are susceptible to/ all kinds of scabies. Catt'le> may be infested . 



wxth mor.e than one speciag_of scabies mites at one time. Most .i^ifies causing '^ 

. ■ ^ - " ' ' /[ ^' ^ 

cattle scabies can be ^eradicated by the same treatment. Most scabies mites are 

similar in appearattce-- adulc^s are ei^t-legged, oval-shaped , w^tish parasites. 

All are barely visible to the \inaided eye.* The mitfes are mbx^i^easily found if 

scrap4.ngs from, an affceftted animal' s sjfc.in lare placed on a* d^rk. background and ^ 

• - V . 

niagni^ed under a hand lens. 

Mites spend their lives in arid^'on the skin of the hos\^ animal. They require 
10' to 12 days . to complete their life cyclesj. o/l^the host, mites generally 
s.urvive only a ^'f ew days . 

Direct contact, is the most^^common means of spreading s^cabies ftom one 
animal to another, Sfcabies-causing mites' are also transmitted by- infested 

• equipment. Often they are unintentionally ■ spread when "affected animals are 

% / 



sold or exchanged, • • 

1 n 
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Ordinarily scabies does* not spread f rom^ one species of ^animal to 
another species. For example, .cattle "babies does not sprfead to sheep. 



Dairyttien and' other persons working closely, with' livestock may get 

■ \ ' ' . ' / * ' • ■ ^ ^ , 

scabies.- The mites rmay cause great discomfort Consult a physician for . 

Ntr^atment. ' , 

> ". . . , ■ , . ' • 

Because of scabies, states control^ the movement of cattle within their 
borders. Federal laws prohibit the interstate^-shipping, driving, or mo-^ng 
of cattle that- have scabies*. Interstate movement is permitted, however, after 
infecXed or 'exppsed cattle have been? freed: of mites by proper treatment and if 
the cattle have ^-be en j^Joperly certified. ' • ' ' * 

Your local veterinarian, 'your state veterinarian, or the Federal veteriiiarian 
^ charge can give you)further /information ab6(Ut current er,adication p^grams; 

. ■ " ■ 

Cattle Fever Ticks 

Cattle fever ticks may. spread a severe and often fatal disease' of cattle 



fever and Texas fever. 



which is known ^s cattle tick fever J southerrt-^attle fever, red wai'eT^ epleni 



1 




Even if infested"* cattle do not'*get tick-fever, cattle f^^r ticks prpduce 

^ ^ ■ . 

general unthriftiness and may spread other cattle diseases. - -sk. 

Cattle tick fever has caused enormous losses in the past. ' Before a nationwid 
eradica<4^on^ program began, the disease toofe\^ heavy toll in America^; cattle each 
year. If t^/e, disease had not been eradicated from the United States, th^e cattle 
industry |s losses from ticks •probably, would amount to $1 billion antluaj^ly. 

Cattle fever ticks infest most tropical and subtropical areas of the Western 
Hemisphere^ They frequently are found^n the part of Texas that borders on ? 

1 ' • ■■ ■ 

infested parts of Mexico, and occasionally are found in California. 



' • t ■ ■ ■ ■ ■ 

Cattle feyer ticks spend the, early part of their lives 911 the ground., 
Then they Infest cajttle, or occasionally horses, mules , sheeps goats, or 

'*■«*• ■ ■ • ■ * i:^ 

deer. The ticks must hcCve blood from an animal host to complete , their life 

• • • * * 
cycle*. ' >. ' ' . ' 

.. . 5 • 

Moisture and temperature affect the cattle fever tick^s development. In 
spring, summer, and early fall, a tick may complete its life, cycle in 6 to 
10 weeks. * If gifowth^iii delayed by .cold, a tick may take a y&ar /to complete 

■ , ' ■ " 

its life cycle. • ^ \ 

The female cattle fever tick dies after laying a cluster of eggs on the"* 
ground. , - • . * ^ . / 

The newly hatched seed ticks, ^r larvae, are barely visi"ble to th^ unaided 

■ ^ r ' ■ ' - 

eye. These six-legged ticks crawl up gacass or plants, where^they wait for an 

animal to pass b'y. If ticks do ndt f ind' a host, they eventually die of 

' ■ ■ '. ■ ' , ^ ' ^ ■ - ' 

Starvation. \ . • 

Usually these ticks attach themselves where, they suck blood-, or ,engo)rge, 

molt, and develop/into eight-legged \nymph9. ^ ' ^ \' 

After engorging abcJut a week, nymphs become adults. Mature'ticks mate 

^without leaving the host animal. Then the female drops to the ground, where 



she- deposits her eggs. Cooperative Federal/State progr:ams provide- quararitines , 

' . , • ' ■» ■■ 

"inspections and treatment. 

Infested. and. exposed cattle, are dipped, in pesticides that kill titks. 
Although a single treatment should kill the ticks on an Animal, it will not 
assure eradication because it does not« prevent reinfestation. Only lang-ranj 
program3 -can rid an area of ticks. For .t^his reason, cattle are^ dipped at 
regular intervals for at least one year. 



Prevention — keeping ticks out of the United States — is a major part of 
the program against cattle 'feyer ticks. A qiiarantin^ zone is.> maintained' on 



the U. S.^'side of the lower Rio Grande River., Cattle from Mexico are carefully 
xns^cted for^ catdle fever ticks at the border. They must be free .of these 
■ticks and must be given a precautionary dipping before they ban be imported. 

' - Without these controls,- cattle fever ticks wou^Ld 'reinfest arl^s of' the • 

\:[ i ' . ' ■ . - • - ' 

United States that have warm climates. 

• - ■ ■ ■ . ,■ . ■ - - -. A .■ 

Post Entry Quarantine ' ' - ^ , '/ ' 

4 ^ • V , ■ . , _i 

Plant viruses are somfetimes difficult to detect due to theijP'^tent 

... ^ 




nature. 

Certain plant species*" are ^s^isceptible to virus diseases th'at, can be 

■ I y * : ^ y 

spread from one>plant to another and ycause serious reduction 'in, yi^ds of 
important agricultural crops . Virus diseases ^re .impossj^ble to detect 
during the dormant stage of tjye piant'^nd can' only be detected during the 
time a plant, is actively growing. Also, the virus may be latent in natfbre. 

0- . . . ^ . , 

and more than one growing season is necessary to detect its presence. As a . 
safeguard against this type of plant disease, a penfi?t must be, obtained from, 
the USDA, Animal and Plant Health Inspection Service (APHIS) , to import plants 
fro^ a foreign country. Inspectors^ at" the point of eb4^ry ^lotify the destined 
" state officials^ of arrival whereupon the imported plants aive inspected at the 
* destination site. ^ If the inspection discloses^ertain of the \lant Spl^cies ' 
^susceptible to virus diseases, the plants are ckused to be isolajted and^'^gfwn 

under post entry quarantine for a minimum of two years. The tiiae period fo^ 

' ■ " . V • * 

post entry quarantine will vary depending upon the' particular state's reqiiiremen 
Absolute control over the plants is maintainl'od until released by an authorized 
inspector at" the end of^he quarantine period. 
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The ^tate of Michigan has legislation .to 'prevent ' iin|ortati6n of all 
^ ^- • . .... ^' ■ 

'serious pests ^and contagious? plant diseases and provide for their repression 

: < - ■ \ ' " . , • 

and control. The legislat^ion provides , authority f<a^ the comiipissiony^of ... 
agriculture to establish such quarantines^ as it shalldeem necessary for the 

proper Enforcement of the act. Listed below are examples of pests presently 

J, ■ " 
i • - ^ • • ■ 

•under^ state regulation. 

Getanium Plume Moth ^ ' * t. • 

': TGerani'um plume- moth ^ (PXatyplilia 'pica) has caused ''^j|J^$?)as/ crop losses • • 
at several Mi^chJ^an greenhouses in^ recent years. This pest is not native, to 
Michigan, but has been found infesting geranium^uttings brought from California 
whe^s^everal generations occur each season, j Geranium, sto'ck that appears in 
good condition at the time it is^ sfiipp.ed may/be infested with the egg stage 



attached to the leaves. ^iT^rthe cuttings arrive, the eggs hatch and plum? 
moth caterpillars bore into stems and buds catising extensive damage. Refuse 
from the borings carl be noted at;- the tunnel entrance ijiade.by the ca|;eppillar 
Tjut plants are already injured -and take; on a yellowish, unhealthy appearanc^e 
before this is noticed, . ^ " ^ 

Full grown caterpillars are 1/4 to 3/8 in^es longhand either reddish or . 
green. Pupal cases are attached to the stems or sometimes protruding from 
exit holes ii^ buds. Th^e adult moth has a wing span of 'about one inch and is 
grey, marked with brown or black. , p " * 

. . . r ■ - ^ . . .... - ^-^ ^ 

Potato Tuberwtorm - 

' ■ The potato tuberworm was 'brpught into^the state^ in 1932 on a shipment of 

• "' * ' ' / ■ '' 

several thousand barrels of potatoes from Virginia. Most of this was seized ; ' 

■ . V ^ ' ,. 

and recoverftd before distribution. It did not appear to be a problem in 1933. 
In 196^3, it was brought in again, apparently in stock shipped from out-of-state. 



It became established and Spread in Monroe County and^^n^thern Ohio potato 
fields. It^was kngwn to occ^r 'in 'a farm storage! during fe^e^ summer of 1968-- 

The main hosts are potato, - tomato,- tobacco' (where it is knpwn as the 
split worm) jv^eggplant , kfld, peppers. It^.is also, found in her 'plants of, 
the nights^hade (potato and tobacco) family sucn as hor^- ^o yle , ground cherry, 
nightshade, jimson weed, henbane, matrimony vine and mullein. 

The potato tuberworm is a small (up to 1/2 inch long), dark-headed and 
light-bodied- (sometimes ^'tinged with pinly^a:, green) caterpillar. These larVae 
'are- ft^titJa^n blilsters on leaves, i<|^rolied"leaf ^tips , in, the stalks, ^nd 
later in the seasoti, in t're^ tubers (especially inv-rthe green heads). The adult 
is a small grey moth with a witig expanse of about 1/2 iivrfnT^^H^ moth flits 



.nervously about potato plants in the field.^ ^ 

* The adults start to lay eggs wi4hin two or three days after emerging from 
the pupal cases and continue for several nights. Eggs a#e laid singly on the 
leaves or other-, parts of the plant or tubers. tJpon hatching, the small larvae 
bore between the surfaces of th^ leaves or into the stem (similar to European 
Corn Borer). The leaf -damage is in the form of a leaf-roll or. a watery blister 
(sometimes called a mine). As the potato vines mature and tubers develop, eggs 

are laid. on exposed green heads, followed by infestation of tubers deeper in the 

< ■ ■ ' ' 

soil. In storage, the moths and larvae continue to infest tubers if held at 

temperatures above 50^ Farenheit. 

, It is doubtful the insect can withstand Michigan winters, however, potat^s 

stored at temperatures considered ideal for potatp^hip stock are also ideal 

f or /reproduc*tion of 'th^ tuberworm. Infested stock in these type storages pose 

a, potential threat to potato production in* Michivgan. 



Vegetable Plant Quarantine 



source rof 



Livi'tig vegetabl^ plants transported into Michigan, sTerye as ^ 
introduction ^of plant pests arid, may cause great losg in .cr^^p prodj/ction /in, the 
state. /Plants of tomato, pepper, onion, cabbage/ broccoli, cauli/f lower/ And ' 

• / / .7 ■ • . 7- • ■ r 

sweet pjbt.fli to transported into. the state musj: be free from soil; /or in k 



freed^'Srom. plant pest^^^by methods a,ccept ab' 



bjLe to 



the certifying /aget 



and 



are required to be accomp^ied by a, certifi^te issued by the/prope^ ^authorUty 



F^f tl 



fe state of origin. The certificate establishes/ that thfe plant's, wer^ grown 

... / . / 



/ 



and Approved under an offici4|. .^^ant pest, control certif ic^ticrfiotogram of the 
%t;atie of origin/or werfe'^fnspect^d anfi certified to be frefe of plant pegts on " 



th^ basis of dr^ inspection 
transportat 



tioii^*iteade not 



n^ore than ^ days prior to /shipment 'or' 



Other State Regulatory Controls 

Michigan has other regulatory control programW to prevent the spre^ of 
lang^rous insect pests and diseases. Seasonal programs for the detefc^ilop/ oi 
/cherry Fruit and Peach Tree , Viruses are conducted annually by' the Michigan 



Department of agriculture. These programs do not require pestipide. a£plic3.tions 



on, the part of regulatory personnel, but result , in detec 



cqntrolled or da^^oy^d by the ^property owner. ' y / 



ted infestations being 



It is also important, to mention ^ere that Michigan 
p'rohibiting the use of 2,4-D (2 ,4-Mchrorol phenoxyacet 



[2-4-5-TrichloropUenoxyacetift acid) or.' MCP (2 Methyl 4, 



4aas legislation 



ipLc acid) , '2-4-5r-T 
'chlorophenoxyarcetic 
icid).in proximity to grape vineyards or. crops of grapejs.. The use of these 
iterials ha6^ caused' serious damage and crop losses in the grape producing 
'areas of Che sts^te. ^ • ^ ' u 




CHAPTER I , • ( ••»>•. , ' . ^ ■ 

■ Now that -you have studied Chapter I, answer the following questions. 
Write the answers in pencil without referring back to the text. Whea^you / 
are sat^sitied with your x^it ten answers, see if tQey are^ correct by checking 
them with the text .* Erase' your answer and write in the correct answer if 
your, first answife^r is wrong. Note ^t hat the.se questions are not "necessarily 



those that are used -in the certification examination. V" ' 

• ' • ■ . ■ /■ ■, . . ■ ■ '■■ 

1. • ,Iiir*regard to the control of pest spread*, what' authority does the Secretary 
of Agriculture have.? ' . 



> ■ i ^ ' "... 

• ' ^ ' • • ' ' ■■ , 

2. Where can you find detailed information about regulated pests, life 

o ■ 

' qycles and distribution? 

'1 



3. Why are nematode mroblems often undetected^ 



4. Hbw; is^t^e golden nematode of potatoes being cont;^^led? . < ^ 



5. To what areas of 'the United States has the boll weevil spread 



6. Why OssU^itchweed a serious pest? (What damage does it^ cause?) 



7. What are the -four^ b 



1 



basic components of t|ie gypsy, moth control program? 
V 



; 8,. WhV ai^ scr'ewworms. hafpfuj.? 



^ 9. How are the United '^Sl^tes and ^Mexico protecting tKe^'North Amei;ican continent 



ainst fntux^ screwwotia-.. migrations? 



r ■ 



10. What are the results of scabies infestation in cattle? ^ 



1^' " " 

|1. What 



disease do cattle fever ticks -spreadl 



12. How are cattle fever ticks controljLed? 



r 



: 4 



13. What th^^-procedure for f'inlpprting plants from a foreign country? 



14. What type of damage does the geranium ^^ume moth cause's 



€5 . 



^What are tftk main hosts of the potato txib 



erwormr 
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• 16. Explain in detail the restrictions 




17. 



cabbage, broccoli , cauliflower and^ sweet potato in ordervto transport 
.into Michiga^* • . - g 

" ■ • ■ \ ' ' ' . ' ^ ''' • 

Name threfe pest^cides-^hat have caused se^rious damage and crop losses 



them" V 



\ 



in the grape-producing areas of the state an<J are now pA:)hibited from 



7 



e in proximity to -grape vineyards or' c%ops of grapes. 



.*The (questions -are arranged in^the order that they appear in the text. 
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i X • ' ■ • . 

' . FACTORS INFLUENCJNG PfiST SPREAD ' • ' 

A. Pest Introduction ; 

/\ ■ \ ' • , \ ■ "• 

Prior to the enactment of 'quarantine legislation beginAin'g in 1912, . * 
man regarded' the introduction ^hd spread ot p.ests as unavoidable. During • 
the lat;e ISOO^s, a numb^er of disas\rjous 'pest introductions into the U. S.- 
drama tf^edip-the need for regulatory. Action. Many organisms which are of no 
'sferious consequence: ii? their, native habitat can b'ecpme serious pests when - - 

. ■ V ■ ■ • 

introduced into new areas. Cultural or environmental conditions, the 

• » • • ■ , 

v^esence ^'disease, natural predators and parasites and othei: factors- may 

■ yV;'^ \ ■ , " ■ . ■ ■ . - ■ y . 

. keepi an> organism at levels w^ere no significant: damage- is caused. However, * 

..' " ....... - . r . . . ■ . • • 

when, that [ organism is introduced into a new habitat, the natural controls" are 
not present and it may become a pest. The possibili%ies 'of introduction 6f 



pests T«to new ^rfeas Rave -been enhanced considerably as^ m^wt^lias increas^^ t?he 
sp'eed and the frequency of his movement and the. -quantify of material Joeing 
transporter. , ' \^ ' ^\ ■ 



B- ^ Pest gSpread . 

In discussing pest, spread, it is importaint to distinguish between natural 
spread" and artificial spread. Natural -spread, is the movement the pest is - 
capable: of 'making without the interference of man. Artificial spread is'^^the^^ 
movement of -a pest caused by man. »V V . . p 

Pests are capable of . movement within the environment. Natural spread may ^ 
be either local oi^^long distance, and caused by such factors as migration, - 
seeicing food and ipate, host ^iaper^J. movement, with -soil, water and air current 



in^d air 



Prevention of artifi^iial spread is one., objective pest regulatory 



prpgramsv f^e jpbtential for artificial ;3pread -has taken on new dimensions^ 
in recent, years with -the rv^pid^odes ofi transportation which 'permit an' 

''''^''^ ^'^ • > / ■ ^ — ■ V • ' ^ 

organism to arrive in a. new lAsatlpn in vij.able'v,coadition\ • ^ . r2 

The introduction of an organism into a new area does ilot ensure its 



establishment. number of faCjbors may be in^lved in 'its^ becoiiidLng established:' 



introduction must be into a favorable environment such as the^ 

■ ' : ■ ■ ' * ■ ' '. " A ■ ■ 

^;;avai](^bility of an' appropriateShost 4nring a si^ecifiq period; fpr 
example, fruit or seed infesting 'insects .must be, introduced ,v$jen 



'\the-ho&t is producing fruit or'^seed; 



( 



- species requiri'iig' alternate hosts must arrive in a locati 

* ■ ■ * • ' *» . 

where both tiosts occur ^n the proper sequence; and 

' V. ' ' ■ ' ' ' ■ . 

- the pest must be physiologically sound and liHS pest ipust % . ' \ ^ 
arrive in nipbers sufficient to allow for natural attrition . 

L " ■ [ . / ■ 

rscom-envii^onmental factors- and to permit reproduction. 

' . ^ * ' y ' ' . 

If every entry of a pest -established an ihf estation j regulations and 

^\ . ■ ■•^ ^. " ^ ■ ■ ■ . 

quarantines^ on the movement of materials . would- be impractical because of the 



on 




ilmpbssibility of interce 



every Inf'ested lot of matefiai/ Regulatory 



-Rrogrgms attempt to reduce the .movement of infested materials^to. such a l^ow. 
level, that the likelihood of establishment of the pest in new areas is minimal. 



C. Population Dynamicg^ 



* In order to e\rali^ate the potential sericJusness of a peat, it is necessary 
to have considerable information abo^t the enviro'nmental Requirements -of the 
pest. Regulatory pr.c?g;:affls ar^ generally concerned with ''entire populations of' 
the pest <species., . ' 
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tlajor characteristics of pest p6pulatiori^ iijaportant ,in designing 
re^tilatbily -programs ir^lude^^opyla^^Totr^ensities , :i)^rth ap^d'eatVrat^^^^- . . 
age distributions, biptic poteritlal anB growth. ' Coatrol or eradication 

'"7 ' ^ ' ': ^- «^ • V ■ • ' ■ ' C < 

programs muSC consider ^^^.li^^e Ifag^fe^^c^f ^t^ -organism not just 'the stage r- 
which. is th'e pestJ/\ tti;. is nec^ssar^/ to know what effect sufcb -factors .as 

^ ' "'' ^ ^ • ■'S • ^" ■ . * " - - '. . 

pe;^ioides% parasites;- predators , host resistance Tiave/^on'^ §11' life .stages v 
J of the^'e§''^prgajf;iism. However effective a factor may ^b^a^lnst . a' given 
Stage of a pest, its.'^long 'Henii value is limited if it does not account.. for - 
signif icar^.t decreases between generations. For ^example, even if a higb 
percentage of the larval sDage of a pest is killed by control techniques, 
the remainii*g->p'op.ulation may have the reproductive pote^pitial for significant 
damage by the next generation of the *pest. - ' > ' ^ 

> . ■ _■■ ■ ■• • 1 \ ' 

Studies of life cj^les can^ of tfen identify critical , life stages and other 
factxjrs which ai;e important In producing population changes. • Recognition 

.of these^key factors and their influence/ on .^est popCilation 'ma}^permit 

. ■ ' . . ' * ■ ' ' ' ■ ^ - 

development of controls whidh have significant, impacts in reducing the. 

--populations • . . 
•*■ * 

- These factor-s, which normality have an important . limiting effect on native 



2duc 

V 



pest pop,ulations, may include resistance of host material to the pest, tShe 

presence of parasites or ciimatic coriditic3ns. The absence of! these factors 

is of ter\.^re'sppnsible for the expibsion of ^ pest papulation when 4t is 

'1 ' . " . ' * ' . • 

introduced into a new environment. y - ' 



CHAPTER II. 



•■ . • Now 'that youNiave studied Chapter JI*, answer the -following Questions.;^- 

\ . •• ■ . • . ... ^.a ■ ■ 

Write '4:he answers with pencil witlrOut 'referring back to^ the text* When you 

are satisfi^ed with your written answers, see if they are correct by • chedking 

/ . . *- ^ . • * » ■ ' . ■ , 

. ^ " ^ ' ' \ . 

them with 'the text.* Erase youy answer and write in the correct answer if 

^■^yduj: fir«st 'answer* is wrong. Note th^t these questXQns' are npt necesa^arily 



tifdse that are used ih the certif^ication examination. 



"^1. .How-dpes natural spread' differ f rom^rtif irfial spread 



:^ 2/ ^ist .tliiree factors ihvplved in the estfabiishment of an organism in a 



new area. 



3. Why must pest lifecycles be studied^ 



4. Lxst three factors; that normally have . an important 'limiting effect' 
oi\ native pest populations. ^ , 



, *The questions are arranged in the order that they appear in the text. 
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CHAPTER. II?: 



METIi^DS OF CONTROL 



» 



The silccess of tqpsLt regulatory programs depends upon many diverse but 



related factors, among which is adequate 'pest control. Satisfactory control 

'••^ . . • ': • ' ' ". - *■;- 

of a f>est population must be maintained at the poiat of origin so that tfhe 

pos&'ibility of long-distance spread is greatly reduced. Once an introduction- 

occurs, the need for chemical control becomes essential. The implementation • 

of- chemical controls when pest populations are newly estaWished and not 

widely distributed is both economically sound and biologically feasible. 

The selection of the proper metho'd^f control and the suitable pesticide 

is based upon many different considerations^. A few. are listed below: 

,1. Pest species , lifecycle, method of dispersal and mode of attack. * 

2. Host species and location of infestation. 

3. .Method pf'^pesticide^appllcatiori:^ mist Slower, hand seed/caster, 

fumigation, soil injection^ or aircraft, animal dip vats, spray 
dip machine.^ , 

^ ' :\' \ .1 ' ■ ■ ^ ' , . ■ '■ • 

4iw Formulation of pejg.ti^iider: b4it ,* dust , ,we^ table powder , .granular, 
aerosol, emulsifiable 'concent;rat,e i -or gas. 

5. Mode of pesticide "action: contact, fumlgant, stomach poison or 

• ' i ■ - . ■ . ^ ■ 

^- soil st€\rilant. - ! ^ ' 

' ' ■ ■ j ' * 

; 6. Slze^ and location of areas selected- for treatment. 

7. Effect of pesticide on targetPand non-target ^organisms. 

As in the section on regulated pe^ts, anyone wishing detailed infoimiatlfen 
about a parti'cular regulated species, the recommended pesticides, methods of- 
pesticide application, and the necessaify precautions, is referred to manuals 



prepared for persontiel of the Animal and Plant Health Inspection Service 
(APHIS), in USDA, APHIS, area offices or in the regulatory offices of 
codperating states. . ' ^ 
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CHAPTER III ' 

' llow that you have stufiied. Chapter III, answer the following questions. ■ 

Write the answers in pencil' without referring back to the text, l^en Vou are 

^ satisfied with- your written answers., see if they are correct by checking them 
with the text.* Erase your answer and write in the correct answer if your 
first 'answer is. wrong. Note that the^ questions ' ar-^ not necessarily those 
that are' used in the certification examination. ^ / 



V 



. 0 



Is tjie implementation of chemical cofitrols a. good practice wh^n pest 
populations are newly establisKe^-^nd not^widely distributed? 



2. 'List at least seven possible methods, of pesticide application. 
3.. List at least four' possible modes of pesticide action. "2^ ' 



4. Where can you. find detailed information about .a particular regulated 
•• - ' ■ , • 

species, the recommended pesticide, "methods of pesticide application*^ 

and the necessary precautions? , * - , ' , 



^5 



"The ^questions are arranged in the order -that they . appear in the text, 



CHAPTER IV 
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PRINCIPLES OF C(&NTROL ., '. • 

.. ■ • • ' - .1 ' ■ , ■ . ■ . ', 

The strategies for plant and animal pest control depend upon the 

successful blending of many skills, Rare^ly does any one single method prove 

successful for a sustained period of time unless supporting measures are 

soundly conceived. There are four basic strategies for -protecting plants 

frjom pests: * * ' \ k 

1. Prevention of entry. 

2. Eradication of infestation. 

3. Retardation of spre^. 
^ 4. Mitigation of losses. ^ ^0 . 

These strategies are evolutionary in concept and in practice oue. is 
gradually rejplaced by the next. ^ 



1 




4 



Preyertt'f6ix^tf.'Entry V \ /:..'..) -'^^ }' " ' ■\ 

^- -HC^aT^^t^n^^prpgralnsV^ entry are directed ^t the prevention of 



pest .dntro^CtiLQti;^ consequently , all incoming commodities are inspected, all 
in£tetei3*^asfeVvto destroyed, and certajLn hazardous agricultural 

■ . ■. • _ . \ ■ y ^ ■ ■ ■ 

products are prohibited from entry. 




1^ ^ -V V 



Eradication >^ 

Once an introduction occurs and where effective tools are available, the 
iij^diate objective of the progi^am is complete eradication of the pest species. 
Generally, alf means available includijliig^ applications of pesticides are made to 
achieve th±^5 objective. \ a 
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^ Retardatloi^^: of spread and Milg^igation of joases > ^ • 

In other cases, where the pest has become firmly established and 
eradication is not feasible, the objectives are different, depending on . 
the pest populations, damages being experience^^^d likelihood of long. . 
•distance spread. Quaranrtines , inspection ani^ chemical treatment or other 
appropriate measures are used to reduce the 'pos-sibility of long distance 
spread. Ifn pther areas where pest populations are high and damage is. 
occurriing, an integration of control measures may^.be used.* Among these 
measui^es are: rJ^^eas^ of parasites an^ pl^dators release of sterile 
males, removal of host,"Nlse of pesticides, resistant varieties^ 




CHAPTER IV 7 ' V /N ' 

Now that you have studied Chapter Jy-, answer the following questions. 
•Write the answers in pencil- without referring back to the text. When '^im 
are satisfied with your written answers, see if --they are correct by checking^ 
them with the text.* Erase your answer and write in the correct answer* if your 
firs,t answer is wrong. Note that these questions are not necessarily those 
that are' used in the certification examination. 

" ' ' ■ ' 1 ' ^ • ' ' • " 

, 1. Listen order the basic strategies for 'protecting plants from pests. 
2. p3;p lain' what happens in quarantine programs at pcjrts of entry. 



S.'XWhat means are used to eradicate a pest species? 



3.\W 



4. List at Teast four control, measures that might be used in an integrated 
CQntrol program. , - ? 



*The questions are arranged in the order that they appear-^ln-^he text. 



ir--±n-4;he 
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' . ^CHAPTER V ^ 



■A 4. 



USING PESTICIDES SAFELY IN REGULA'tORY PROGRAMS 
Regulatory personnel -have three basic responsibilities when conducting 

v ■ " ■ ' ■ ' 1 

Rest coAc^roI programs. Foremost is , their respdnsibili(.ty to the public; 

r 

sec 



species , 



to control th'e regulated pest-; and thirdly, to protect non-target / 



r 



,.^Pest l^i^ontrol programs conducted by regulatory personnel most always come ^ 

under publi^ scrutiny, and care must be exercisedro- insure good* public ^ / 

relatipus ani^ *safe use of pesticide^. Personnel should be courteous, to the 

public at all iiimes and be able to provide answers to interested and c^^cemed 

\ ^ . ' 

citizens. They.r^eed to / ^nderstand the scope *of the pest problem Seeing controlled 

and the method of application, the' jtelativB hazard o,f the pesticide being used,, 

its effect on non-target species\ and any hazard to the environment. Consideration 

■ . v. V ' ' , ^ 

should always be given to the beist methods to control the regulated p'fests wi-th 



Lctdi 



a pesticide while minimizing it^ effect on n>pn-targ^t;!^pecies. 



It should ^be made cle^ environmental effects from pesticides are not 

necessarily deleterious. ' There are name rojis^- examples where environmental benefits 
have been gained by the cAreful selection and judicious use of pesticides. In 
other situations, the use of pesticides can result in neutral or indeterminate 

impacts on the environment. ^ ' ^ - - 

^ ■ ^ ' f 

Ideally, the' pesticide used should be one that is as effective as possible 
against one or moire t^rget'pests and a^.vSafe as possible to all other, forms of 
life. When selecting a pesticide consideration should be given to "the following: 

1. A p^ticide which is as selective as possible and has the least " 
impact on non-target species. 



\ 

o 
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, 1. A pesticide and a formulation whVch can be used at the lowest 
, amount per unit area. / ' 

' /^3. A- pesticide which will control the pies t- .during a desired^p 



«^ , of time. Additional persistence beyond that time is unnecessary 

and 'unwanted. ; , 

4. A pesticide which can be easily applied to the desired target 

- * .7 

without drift and drainage problems. Use of sjpray -adjuvants 




/ '"^^ and coarse droplets are 'helpful in' reducing, these problems.. * . 

* "... ^ ; J . ... 

The effectiveness of any pest control program depend'Ssgr^atly upon proper ' 

■ v.. • < ■ ' ■ ) ■ ' V ■ • ■ 

planning and sound management of the pesticide application! All treatment areas 
must be keptf as small as possible and all^ sensiltive areas (water, pasture land, 
-residential areas, etc^)* must b^^arefully noted. Ciriisideration' miis^ always be 
given, to areas adjacent to treatment si^es. Continuous monitoring of weather 
conditions (yind, humidity, precipitation, etc.) should be performed prior .to 
and during application. Care. must be taken to avoid run-off of any pesticide, " 
at^d where possible, all" animals and birds, should be excli^dild-from the treated , 
are L f All'- standing bodies Nnf water sli^Oul*^ be avoided and caution should be taken 



when work is conducted near such are^s, 




Avoiding Harmful , Residues in or on -Food and F^ed 

Residues in excess of the established legal /tolerances can be avoided by 

. . ■ ■ ■ V 7 

applying only those piesticides specified for use on the crop or livestock and 



by following indicated schedules. Do .not exceed reconmiended dosages. Observ 

\^ ^ \. - ' 

caref ully the safety restrictions especially the required interval between the 

last ai^plication and harvest or feeding,, and between the last application and 

slaughter of animals. • ' • ^ 



< Avoid drift pf 'pesticide sprays or dust to nearby crops or, livestoclo^ 

especially from applications by aircraft and other poweF^uipient . Do , not 
allow poultry , ^dairy an^j^ials, or^j^^t animals to feed on planjfe or drink' 'j 

water contaminated 'by drift of pesticides.. 

^ ^ ■ ■ ^- . \ ' ■ ■, • . . ' ' ■• / . 

In storage^ areas , apply only those pesticides registered for- the purpose. 

A^ommodity that comes in contact with floors or walls 'treated witli^ pesticides 

^ not registered for use ih storage areas may become contaminated. Repeated 

applications of . some fumigants will cause residues to build up in the commodities. 

In selection/ of a pestifclde for treatment of a commodity, consideration ^ 

■■ - < . " * — ■ 4 

must be given to, tolerance' of .commodities^ / 



• Th6 tolerance of a commodity treatment may be concerned with either chemical 
^or physical -Qauses T;Jith, pagsible modifications of taste, ordoi^, appearance, ' 
. ripening rMfe, viability or vitality. Aijother factor to be considered when 
^applying pesticides is the potential toxicity to plants and'animals^ Species" 
vary in'theii^^erance to different; pesticides. The cptidition of the plant / 
material at the time 'o'f treatment may have a decided bearing. on its reaction ' 
to treatment. 

^ Wildlife - Water 

The use of pesticides c^n potentiaday affect non-target fish^and wildlife 
rea our c ^ s. The consequences of pespcide exposure' to wildlife may be severe, 
subtle or noh^jcistent , depending up^n many factors. The size and scope o^f 
regulatory pest ^-torTlrp^l^^ir^^ from single pesticide treatments of 

^balled and burlapped trees to multiple aerial applications to several thousand 
acres of landi - . * , ^ 



^ Pesticides may enter surface waters as a' ^sqlt of intentional application, 
drift, drainage, dumping, disposal of waste wa^er after the cleaning of " 
^ contaminated equipment , wind-blown treated materials, accidental spoils and 



improper disposal of pesticide coi^ainers. Once in the aquatic environment, 
the pesticides may affect aq*uatic organisiif^ dire.ctl^ or indi^^i&^y. An 
example of direct effect woiStd be a fish kill. Co^amination of aquatic food 
organisms would be an example of ah indirect effect. " ; ' - . 

Contamination by pesticides may occur from aerial drift during pesticide 
applications, ''discharges during and after fumigation, vapori^tion, burning 



'"^of pesticides and containers and wind erosion. At times, these materials may 
be carried considerable iiistances. ' ' ^ 

Terrestrial animals may be.affected direc\ly or indirectly by pesticides. 
As with aquatic organisms, the contamination may occui^ as the result of 
intentional application, * dumping or ^ccidentkl spills . 



"Bees ' ■ ^' ^ ■ ' / ■'■ ■^■'■.^ ' ■■ 

Honeyliees and other beneficial insects ifan be affecifed by some pesticide 
applications. * To reduce these^ possible effects oh honeybees a close ce^rdination 
and cooperation must be, established ^ and maintained between regulatory pest control 

personnel and members of the beekeeping industry. While if is not always possible 

, ■ ' ' ' ' -A 

to completely prevent all bea' losses , it is, possible to reduce significantly 
losses through careful planning and good commun:^ations . Hives within one mile 
of 'an y^rea treated with a. pesticide toxic to bees should be considered as being 
exposed to potentially hazardous pesticide doses. Listed below are .factors to 

■ - • ^ • ■ 

consider in ai^ effort to reduce, fie\d losses of honeybees and other beneficial 
insects: ^ - - . 

1. The kind and ai^unt of pesticide used is impor^tant. Use the ^ 
proper dosage of th^e' safest material (to bees) that will'give 
good pest contral. / . ^ . 



2. When usingy^t^ials hazardous ta bees, notify the beekeeper. 



so that he may protect his .bees. 
3. With few exceptions, dusts are more hazardous to bees than 



sprays. ' . ' r % 

4. * Airplane applications are more hazardous to beies than ground 

equipment applications. . " 

5. Treating large areas and repeating applications may cause 
greater bee losses-. : 

6. iime of application is important and depends on blooming 
. period and attractiveness of .crop.' Treatments when bees 

str.e foraging in ,the field are usually the most hazardous 
Treatments over colonies in hot weather when bees are 
clustering on the^outside may cause severe losses. Traa'tments, 
during the night and\early jnoming before bees are foraging ' ' 



i r 

( 

\ 

\ ■ 



are. the safes tVl 




Tteating a npnbloomlng crop with a hazardous material wheny? 
covers crops, weeds, or wild flowers are in bloom in, the 
field or close by may ca'use heavy bee>losses. Drift of 
pesticides to neighboring f ields,-alttractiyfes^to. bees also 
may cause losses. 

kit ' <^ 



CHAPTER V * . . ' , 

Now that you have stud^ied Chapter V, answer the following questions. 
Write the^ answers -in pencil without referring back to the text. When you- 
are satisfied with yo^r written answers, .see if they are -correct by checking 
them with the text.* Erase ^out answer and write in the correct answer if your 
first answer is wrong. Not"^ that^' these questions are hot necessarily those 
that are used in the certification exai|iinati'6ti. * \ 

1. What are the tifttee basic fesponsibilitlea of regulatory personnel? 



2./. List four^d^s^rable charactei>istics for a safe arid effective' pesticide. 



3i 'How can^ you prevent residues in excess ' of 'thp established l^gal tolei;ances? 
4. What factors may be Involved In the tolerance of a conimodi)fy treatment? 



# By what means can pestlolde contaiolnation of water occur? (List as many ' 

as you can think of.) . " , 

/ . ) • ' , ^. - • ■ • , . - , 

. ' - ' . . - : • . . • u , ■ ■ 

V." List at least fiv^;^ay6 %o minimize pesticide danger to . honeybee's . 



e questions* are- arranged in' the order that they appear in the text^ 



•CHAPTER VI 



^ % EMERiSENCY , PROCEDURES 



Although it is a violation of Federal law to use a pesticide in a 



manner inconsistent with its labeling, 'thire 'aris sp.€icial emergency ^situati<iri^ 
which arise in pest programs.. For * example , when a 'new ^est i$ introduced . 
Into the country, th^re is not likely to be ^pesticide, registered with wfiich 



to d^oinbat the i^ew Introduction since th^^jest JilJ^o 



pest will not be specifically , ^ 
mentioned in the directions for use on thfe pesticide label. Section ia*of, the- 
Federal Insecticide, Fungicide and RodentAcide :Act (FIFRA) , as fended, . 
provide^l^Wthorlty for 'the Administrator I of, EPA to exempt any Federal or 
State'agency from any .provision of FIFRA If^Jje^determines that an esjergency 
conditfon exisjts 'requiring siy^ exemption. There are thi^e types of exempbions 
as defined by Ep\ regulatoion,^ : / \ ^ . ■ V 

1. Specific Exemption - ^May be issued for situations involving 
' oi^tbreaks of pests and must .fee requested in writing by' the 

^ head of the<?!E'ederaL agency, or the Governor of the State 
J involved, or hi^d'esignee. . , ' . 

2. \ Quarantine - Public* Heallh Exemption - Ma^i^te issued for 

Federal, or State p^ragrams concerned with pre^^^jjig the 
. introduction or sprj^li^of a foreign pest into ^d'r ' throughout 
the .United States. As w;ith specific exemptions, "the^e exemptions' 
. must be requested in writing by the head of the Federal agency 

or the Governor- of the State or his designee. The term "f orelgh ' - 

: ■,„■■ . ' 

. pest" is defined to include any pest not known to occur or not 

• ^ - • . / • • .... ' • ' 

■> . / previously known %P he established in the United States but 
which has become 'or~~"threatefis to 'becofte established. * 



3, Crisis E^femption Whenever, any Federal ox State agency , - 

determines ^ that- there is' a situation involving the 

• -A' ^ • - - \' ■■ • ■ . ■ ■ ■■^ 

X unpredictable outbreak of a pest and a responsible official 

i .-■ •• ' ■ . • : . ' ■ ' 

iir authority determines that there is a bona fide emergency 

as defined, ^a. crisis exemption;;inay be invoked if fc^ie need is V, 

so critical as to preclude application for a specific . . 

• ■ • •. ■■ . ' ' '.' " ■\- ' \ 

' X f-- exemption. Such iexemptioyis 'may not involve the use. of any \ 

pesticide, which ha^ been' ^$peftded or finally cantelled for .. 

the tise in question. . ^: ^ ■,. • 1.. ~> 

"In,. situations of a highly localized nature in states which have such 

capabilities^, consideration may be given to obtaining registration for 

' ■ ■ ' . ' " ^ ' /■ '-v.-", ^ ■ 

"special .lo'cai needs" through the state pesticide regulatory, agency./ Cojnplete 

■ ,• ' ^ '■. • 

regulaHioniS' ancj ' guide'llnes for registration are available 'from EPA^ * < 

"Ij:^ order to facilitate label registration for regulate^d pest;;s, it is 
possible 'to have the USDA, AEHIS^ treatment manual's considered a' part of the ^ 
pesticide p'roduct lalJlilihg through the addition to tlie label of .a statement 
similar '^o the fpl'lowing:^ * , 

"Also for-uSe^in accordance* with the recommendations and 

instructions issued by bhe. United States Department of ^ , 

\- ' ■ • • . . / ' V ^ y ' ; ■ . ■■■■ ' ' ■ . ■ ■■ 

•Agriculture for quaran^tine programs. To be used only by 

or' under .the 'direction- 6f Federal/State personnel- for ' ^ 

quarantine treatments." ^ . " = - 

Such an addition to a .pesticide ^lab^ will enable usaglte'in quarantine 
' . V. • ■ ^ ^ . ' , ■ ^ ■ ■ ^ , ^ 

programs sinply by EPA acceptance o$%changes in t tie treatment manuals' and such 

uses*wlll not be, considered inconsistent with the labeling:. • 



CHAPTER VI . . 

,Now that you have, studied Chapter VI, answer the following questiorts.. 
Write the answers with pencil without referring back to the text. When you 
are satsified with' your written ^nswers, see if they are correct 'by ^ch^cking 
them with the text.* Erase your answer and write in the" correct answer if 
your first answer is x^ojng. Note that these questions are not necessarily 
those that are used in "the'certification examinatiorT. 

^ Who has the authority to exempt a federal or isfate^ agency from a *? 

^ provision of FIFRA (Federal Insecticide, Fungicide and rRodenticide 
. Act)? . . , 

, 2. ,In what situation may a specific exemption be issued? ^ 

3. In wha^ situation may a quarantine public health exefebtion be issued'? 

' ' ' , ■. ' - 

4. Can a crisis exemption involve the \ise, of a pesticide that has. been 
Cancelled for the use in questio'n? ' ' " ^ 

5. ,What must be done to enable APHIS (Animal and Plant Healthy Inspection , 
Service) treatment manuals to be considered a part of the pesticide 

. product labeling? 



^ *The '^qliestions are arranged in the orders th^t they appear in the text. 
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CHAPTER, VII 



SPECIAL EQUIPMENT 



Specialized equipment is sometimes used in plant and animal pest 
control^fe^The type of equipment will: vary depending upon the pest to be 
cotitrolled,^ pesticide used M:d the application site. Regulatory personne 
should .be familiar witjt the application equipment they are using plus any 
equipment that may be used to monitor the pesticide application. The 
following are examples of special equipment used in pest control programs 
1. ^Refrigerateji machines to transport and distribute sterile 
insects are presently being used to drop Botlworm ' 

moths. This technique has also been tested for ef fecf^-T^enesjp 
in eradicatior^ or control programs. ^ 
. -2. Machines to inject soil fumigants are used to'' control plarit 
nematodes. * ' . 

3. Fumigation chainbers are used to destroy insect pests ' \ 
intercepted at points of entry and , on occasions when an insect 
pest may h4ve escaped.detection at the point of entry. 

4. Fumigation Accessory equipment is available to make 
^determination ,of fumigant concentration in the field. The 

^ . equipment is used to make determinations at regular intervals 
of futnigant concentration in the enclosure, to detect leaks 
from the enclosure and the injection system during fumigant 
.introduction and during the fumigation process and to measure 
the presence or absence 'of regidual fumigant during the 
aeration process. More information about special equipment 
may be obtained from APHIS manuals, the FAO Manual of 
Fumigation for Insect Control or the manufactui^er . \ 



i2 



Vat ditJping;is' the only officially recognized method of 

treating sheep' and goats for ticks and scable^s and Is the 
•preferred method for treating cattle, Usyrses and most other 

species of animals. Cattle and swine may also be treated . 

using a sp-ray-dlp machine. Englne-drlv^n-^ank-type spra^ 
"Equipment with constat mechanical mixing of the^ ba'tsh Is not 



an acceptable method of treatment excep^^^nder certain 
circumstances for treating easily restrained horses and, . \ 

.when specifically authorized, certain zoo or domestic animals. 
Hand-powered sprayings are not acceptable. 
The above are only a few examples of specialized equipment available for 
use in re|jilatory pest -control. The important thing to remember is to . select 
the proper equipment, become familiar with its operation, and operate the 
equipment in the correct manner ^ 



J 
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CHAPTER VII 

Now that you have studied Chapter VII, answer the following questions., • 
Write the answers -with pencil without referring back to the test. When you 
are satisfied with youn written answers, s,ee if they are correct by checking^ 

■ 7 ■ • ■ . ■ ■ , ■ • ^ ^ 

'them with the text.* Erase your answer and write in the correct answer if 
your first answer is wrong.' Note that these questions^ are not necessarily ^ 
those thai are used in the certif iqation examintaion. 



1. What determines the type of equipment to be used in plant and animal 
pest control? 



2. When are ^fumigation chambers used? 



3. List three important uses of fimigation . accessory equipment , 



'4. Where c^n you find^'-ln format ion about special equipment? 



5. Are hand-powered sj/rayings acceptable for treating domestic animals? 



*The questions are arranged in the order that they appear in% the text. 



